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(57) ABSTRACT 

During planariZation of Wafers, the thickness of a layer of a 
Wafer is measured at a number of locations, after the Wafer 
has been planariZed by chemical mechanical polishing. The 
thickness measurements are used to automatically deter 
mine, from a center to edge pro?le model to Which the 
measurements are ?t, a parameter that controls chemical 
mechanical polishing, called “backside pressure.” Backside 
pressure is determined in some embodiments by a logic test 
based on the center-to-edge pro?le model, coe?icient of 
determination R-square of the model, and current value of 
backside pressure. Note that a “backside pressure” set point 
is adjusted only if the ?t of the measurements to the model 
is good, eg as indicated by R-square being greater than a 
predetermined limit. Next, the backside pressure that has 
been determined from the model is used in planariZing a 
subsequent Wafer. 
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FIG. 4H 
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#1 R2 limit test LSL=O.4 none passed 
#2 CTE High limit test USL=+2OO none failed 
#3 CTE Low limit test LS L-—1 00 none failed 
#4 BSP High limit test USL=+2.4 none failed 
#5 BSP Low limit test LSL=1.6 none failed 
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LOGIC test test expression test action 
1 NOT( ( #1 AND NOT(#3) AND #6) OR (#1 AND NOT(#3) AND NOT(#4))} tune: BSP - 0.05 
2 NOT{ (#1 AND NOT(#2) AND NOT(#5)) OR (#1 AND NOT(#2) AND #6)} tune: BSP + 0.05 
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RUN-TO-RUN CONTROL OF BACKSIDE 
PRESSURE FOR CMP RADIAL UNIFORMITY 
OPTIMIZATION BASED ON CENTER-TO-EDGE 

MODEL 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a divisional of US. patent 
application Ser. No. 10/831,592, ?led Apr. 23, 2004, entitled 
“Run-To-Run Control Of Backside Pressure For Cmp Radial 
Uniformity Optimization Based On Center-To-Edge 
Model,” Which is incorporated herein by reference in its 
entirety. 

BACKGROUND 

[0002] During processing of semiconductor substrates that 
are to contain integrated circuits and/or heads of disk drives 
(such as read and Write heads), it is common to planariZe a 
Wafer by use of chemical mechanical polishing (CMP). 
Typical chemical mechanical polishing (CMP) systems use 
a polishing arm and carrier assembly 110 (FIG. 1A) that 
press the top surface of a semiconductor Wafer 101 against 
a rotating polishing pad 102 mounted on a platen 120. 

[0003] Post-CMP Within Wafer non-uniformity (WIWNU) 
could depend on many factors such as incoming Wafer ?lm 
uniformity, doWn force, Wafer curvature back-side-pressure 
(BSP), Wafer to retaining ring protrusion, retaining ring 
pressure, pad, conditioning, table and carrier speed, slurry 
distribution, oscillation, etc. HoWever, inventors note that 
the effect from back-side-pressure (BSP) on post-CMP uni 
formity is much more signi?cant than other parameters. We 
found that Post CMP Wafer uniformity is dominated by 
polishing BSP. 

[0004] BoW (convex) is the typical global geometry of 
Wafer deformation due to the Wafer substrate boW and ?lm 
stress. The compressive stress from deposition processing 
causes convex bending. Based on the incoming Wafer and 
process maps, the back-side-pressure in the process recipe 
can be adjusted to bend Wafer by positive, vacuum, or 
radical Zone back-side-pressure and optimiZed to obtain 
polishing uniformity or compensate for ?lm center-to-edge 
thick or thin incoming ?lm thickness. Back-side-pressure 
can push the back of a Wafer and accelerate the center 
polishing rate for center-thick-edge-thin ?lm or center-sloW 
edge-fast process. It also can vacuum the back of the Wafer 
and decrease the center polishing rate for the center-fast 
edge-sloW process. 

SUMMARY 

[0005] In accordance With the invention, during fabrica 
tion of Wafers (such as substrates With or Without additional 
layers formed thereon), the thickness of a layer of a Wafer is 
measured at a number of locations, after the Wafer has been 
planariZed by chemical mechanical polishing. The thickness 
measurements are ?t to a computer model (such as a straight 
line) Which is used to automatically determine a parameter 
that controls chemical mechanical polishing, called “back 
side pressure.” A backside pressure determined from such a 
model is used in future chemical mechanical polishing, i.e. 
in planariZing a subsequent Wafer. 

[0006] Note that the neWly determined backside pressure 
(and in most embodiments the computer model itself) is 
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used in accordance With the invention only if the ?t of the 
measurements to the model is good, eg as indicated by the 
coef?cient of determination R-square being greater than a 
predetermined limit. If the ?t (of the measurements to the 
model) is poor, then the backside pressure is kept 
unchanged. 
[0007] Several embodiments of the invention automati 
cally ?t thickness measurements to a straight line Which 
models the center-to-edge pro?le of the already-planariZed 
Wafer. Such embodiments automatically compute the back 
side pressure using a slope of the straight line, for example 
to determine the difference in thickness betWeen the center 
and edge of the Wafer and checking against a predetermined 
range. 

[0008] Although Wafers of semiconductor material are 
described in the previous paragraph, as Would be apparent to 
the skilled artisan, Wafers of any kind that are planariZed 
With application of backside pressure can be fabricated in 
the manner described herein. Moreover, although a straight 
line model of the pro?le is described at the beginning of this 
paragraph, other embodiments use other models, such as a 
curve that is represented in the computer by a polynomial of 
second degree or third degree. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates, in a cross-sectional vieW, a prior 
art tool for chemical mechanical polishing of a Wafer. 

[0010] FIG. 2A illustrates, in a block diagram, use of the 
CMP tool of FIG. 1 in a system in accordance With the 
invention, including a metrology tool to generate Wafer 
metrology and a computer to generate based on the metrol 
ogy, a backside pressure for use by the CMP tool of FIG. 1. 

[0011] FIG. 2B illustrates, in a How chart, acts 241-244 
performed by the system of FIG. 2A When performing a 
method in accordance With the invention. 

[0012] FIG. 3A illustrates a straight line model of the 
center-to-edge pro?le of a surface of a Wafer after chemical 
mechanical polishing, used in certain embodiments of the 
invention. 

[0013] FIG. 3B illustrates, in a How chart, acts performed 
by a computer containing the model of FIG. 3A, in several 
embodiments of the invention. 

[0014] FIG. 4A illustrates, in a contour map, the varying 
thicknesses of a Wafer after chemical mechanical polishing 
in one embodiment of the invention. 

[0015] FIG. 4B illustrates, in a graph, ?tting of 28 mea 
surements to a straight line model, in one embodiment of the 
invention. 

[0016] FIG. 4C illustrates, in a graph, a line shoWing the 
relation betWeen sigma and R-square, and the dots shoW 
measurement data. 

[0017] FIG. 4D illustrates, in a graph, a line shoWing the 
relation betWeen sigma and center to edge slope, and the 
dots shoW measurement data. 

[0018] FIG. 4E illustrates, in a table, tests that are applied 
to three parameters namely (a) R-square, Which is shoWn as 
“R2”, (b) the difference in thickness betWeen the center and 
edge as computed from a slope of the straight line model, 
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Which is shown as “CTE” and (c) the current backside 
pressure, Which is shown as “BSP.” 

[0019] FIG. 4F illustrates, in a table, six limit tests that 
summarize the tests shoWn in FIG. 4E. 

[0020] FIG. 4G illustrates, in a table, logic tests that are 
applied to six tests of FIG. 4F in one exemplary embodiment 
of the invention. 

[0021] FIG. 4H illustrates, in a cross-sectional vieW, a 
read-Write head that is fabricated using the exemplary 
embodiment of FIGS. 4E-4H. 

DETAILED DESCRIPTION 

[0022] In accordance With some embodiments of the 
present invention, a system 200 (FIG. 2A) for use in 
planariZing Wafers 231 and 232 includes a chemical 
mechanical polishing (CMP) tool 100 of the type shoWn in 
FIG. 1. Note that tool 100 can be any CMP tool that alloWs 
backside pressure to be changed, such as, for example CMP 
tools available from Strasbaugh, Applied Material and 
Ebarra. 

[0023] In addition, system 200 also includes a metrology 
tool 210 that is located adjacent to CMP tool 100, to receive 
therefrom a Wafer 231 that has been planariZed by tool 100. 
Metrology tool 210 can be also any tool commonly available 
and used for measuring thickness of a planariZed Wafer, such 
as, for example, a metrology tool available from Nanomet 
rics. Furthermore, system 200 also includes a computer 220 
that is coupled directly or indirectly to each of the metrology 
tool 210 and chemical mechanical polishing tool 100. 

[0024] Note that Wafers 231 and 232 of some embodi 
ments are substrates of semiconductor material (such as 
silicon) on Which are formed one or more layers of other 
materials, such a conductive material and/ or dielectric mate 
rial (e.g. metal layer and oxide layer). Wafers 231 and 232 
can be, for example, semiconductor substrates that are 
partially fabricated to contain one or more layers of mate 
rials used to form integrated circuits and/or read-Write heads 
of the type used in disk drives. HoWever, it is to be 
understood that other kinds of Wafers (such as reticles or 
optical lenses) may also be planariZed in the manner 
described herein, depending on the embodiment. 

[0025] In several embodiments, metrology tool 210 mea 
sures the thickness of an upper-most layer of planariZed 
Wafer 231 at a number of locations, as per act 241 (FIG. 2B). 
Computer 220 receives the measurements from tool 210 
(FIG. 2A). Computer 220 is programmed in accordance With 
the invention to automatically ?t the measurements to a 
model of the pro?le of the upper-most layer, as per act 242 
(FIG. 2B). The model can be, for example, a straight line 
Which models the center-to-edge pro?le of the already 
planariZed Wafer 231. Although a straight line model is used 
in some embodiments, other embodiments use other models, 
such as a curve that is represented in the computer by a 
polynomial of second degree or third degree. 

[0026] Next, computer 220 automatically computes a neW 
backside pressure based on the model, but only if the 
measurements ?t the model in a satisfactory manner, as per 
act 243 (FIG. 2B). Satisfactoriness of ?t is determined by 
computer 220 by applying a predetermined test on a statis 
tical indicator of ?tness, such as the coefficient of determi 
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nation R-square, depending on the embodiment. Computer 
220 supplies the neW backside pressure to chemical 
mechanical polishing tool 100 Which in turn uses this neW 
pressure in future, to planariZe another Wafer, as per act 244. 
Some embodiments control the operation of CMP tool 100 
at every run, in Which case CMP tool 100 is operated at the 
neW backside pressure in the very next run. 

[0027] In this manner, method 240 (FIG. 2B) makes 
backside pressure for chemical mechanical polishing 
responsive to the ?t of metrology (of planariZed Wafers) to 
a computer model. In several embodiments of the type 
described above, computer 220 implements feedback con 
trol of chemical mechanical polishing in CMP tool 100. In 
addition, some embodiments of computer 220 also imple 
ment a feedforWard control of CMP tool 100, eg by use of 
metrology of a Wafer 232 prior to planariZation. Such 
metrology may be retrieved by computer 220, from a 
database 229, using an identity of the Wafer 232. Wafer 232 
that is about to be planariZed may be identi?ed in the normal 
manner, by an identi?cation number located thereon, Which 
is read by tool 290 (FIG. 2A) and supplied to computer 220. 

[0028] The hardWare in computer 220 is no different from 
any olf-the-shelf computer that is normally coupled to CMP 
tool 100. Such a computer 220 includes a processor that 
receives thickness measurements via a netWork interface 
that may be, for example, a local area netWork (LAN) card 
coupled to CMP tool 100. Moreover, processor in computer 
220 is coupled to a memory and receives therefrom a limit 
on the ?tness of the measurements to the model. In one 
example, the value 0.4 is used as a limit on the coef?cient of 
determination R-square Which is used as a ?tness indicator. 

[0029] Memory of computer 220 also holds softWare (i.e. 
sequences of instructions to be executed by processor, in the 
form of an executable computer program) for ?tting the 
measurements to the model. For example such softWare may 
use any regression technique(s) Well knoWn in the art. 
Memory also holds additional softWare for processor to 
compute the neW backside pressure from the model. For 
example, such softWare may cause processor to automati 
cally use a slope of the line that models the center-to-edge 
pro?le of Wafer 231, to determine a change to be made to the 
current backside pressure. 

[0030] As noted above, computer 220 of several embodi 
ments is programmed to automatically use a slope of a line 
313 (FIG. 3A) that models the center-to-edge pro?le of 
Wafer 231 to determine a change to be made to the current 
backside pressure. Line 313 is located betWeen a center 311 
and an edge 312 of Wafer 231. When so programmed, 
computer 220 compares (a) the difference in thickness 
betWeen the center and edge of Wafer 231 as computed from 
a slope of the straight line 313 and (b) a predetermined 
range, to see if the difference falls beloW, Within or above the 
range, as per act 321 in FIG. 3B. The just-described “dif 
ference” is also referred to beloW as “CTE thickness” 
Wherein CTE is an abbreviation of “center-to-edge”. 

[0031] If the CTE thickness is beloW the range, computer 
220 is programmed to reduce the current backside pressure, 
if the current backside pressure is above a loWer bound, as 
per act 322 in FIG. 3B. Hence, CTE thickness being beloW 
the range is grounds for reducing the backside pressure, but 
not beloW the loWer bound. Moreover, if the CTE thickness 
is Within the range, computer 220 is programmed to keep the 
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current backside pressure unchanged, as per act 323 in FIG. 
3B. Finally, if the CTE thickness is above the range, 
computer 220 is programmed to increase the current back 
side pressure, if the current backside pressure is beloW an 
upper bound, as per act 324 in FIG. 3B. 

[0032] FIGS. 4A-4H illustrate one speci?c implementa 
tion of an exemplary embodiment in accordance With the 
invention. In the exemplary embodiment, the backside pres 
sure in the process recipe is adjusted to bend a Wafer by 
positive, vacuum, or radical Zone. Speci?cally, the backside 
pressure is optimiZed to obtain polishing uniformity or 
compensate for a Wafer that is center-to-edge thick or thin 
prior to planariZation. Backside pressure is adjusted to push 
the back of a Wafer and accelerate the center polishing rate 
for a center-thick-edge-thin Wafer or for a center-sloW-edge 
fast process. Moreover, the backside pressure is also used to 
vacuum the back of the Wafer and decrease the center 
polishing rate for a center-fast-edge-sloW process. 

[0033] In this speci?c embodiment, Which is described 
beloW in greater detail in reference to FIGS. 4A-4H, 
advanced process control (APC) implements run to run 
closed loop control to adjust the backside pressure to 
improve Wafer non-uniformity (WIWNU). An optimiZed 
backside pressure (BSP) is estimated based on historical run 
to run center-to-edge (CTE) uniformity data, as shoWn in 
FIGS. 4E-4G (discussed beloW). Moreover, a speci?c pol 
ishing BSP setting for each Wafer is calculated based on the 
optimiZed BSP, as Well as feed forWard data (eg incoming 
Wafer’s non-uniformity in deposition thickness). APC based 
on metrology of the planariZed Wafers speeds up the feed 
back of BSP control. With run-to-run (R2R) CTE BSP 
control, the CMP WIWNU is improved by 20%-30% in this 
embodiment. 

[0034] We found that in this speci?c embodiment, there 
are tWo components of Within Wafer non-uniformity: radial 
non-uniformity (that is affected by CMP) and gradient 
non-uniformity (that is affected by the tooling previously 
used on the incoming Wafer). The Wafer non-uniformity 
from CMP is radial non-uniformity even With incoming 
Wafer having a gradient non-uniformity from A1203 ?ll 
deposition. The CMP radial non-uniformity is controlled by 
changing the BSP based on the slope of the center-to-edge 
pro?le. 

[0035] In the exemplary embodiment of FIG. 4A, tWenty 
eight measurements are made on Wafer 231 after planariZa 
tion, at locations 401A-401N that are arranged uniformly in 
a tWo dimensional array. Note that in FIG. 4A, the locations 
for measurements form four roWs, With six locations in the 
top and bottom roWs, and eight locations in the tWo middle 
roWs. Also shoWn in FIG. 4A are contour plots of equal 
thickness measurements averaged over 1000 Wafers that are 
planariZed using BSP computed as noted above, resulting in 
a maximum thickness >2225 Angstroms in the center of the 
Wafer, and 22125 Angstroms at the edge of the Wafer. 

[0036] Measurements at the locations 401A-401N (FIG. 
4A) for each Wafer are then used in thickness v/s radius 
regression, to ?nd the best linear ?t, thereby to yield a slope 
of the straight line, and R-square as illustrated in FIG. 4B. 
Speci?cally, the slope of straight line 402 that best ?ts the 
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measurements 403A-403N (at the respective locations 
401A-401N) is used to compute the CTE thickness (Which 
is an abbreviation of “center-to-edge”), as folloWs: 

CTE thickness=—52.5*slope 

Note that 52.5 mm is the radial distance x betWeen the center 
of a 125 mm Wafer and its edge With 10 mm edge exclusion. 
Note that radial distance x is shoWn in FIGS. 3A and 4B. 

[0037] Note that in the exemplary embodiment, the thick 
ness of Wafer prior to planariZation includes a gradient 
non-uniformity (Which is in addition to the radial non 
uniformity shoWn in FIG. 4A). HoWever, use of the center 
to-edge slope to control backside pressure if coe?icient of 
determination R-square is greater than a predetermined 
threshold of 0.4 decouples the gradient non-uniformity from 
the radial non-uniformity. Speci?cally, FIG. 4C shoWs rela 
tion betWeen sigma and R-square, Wherein When the 
R-square is high, then sigma is higher. For this reason, in this 
exemplary embodiment, a threshold of 0.4 is used. FIG. 4D 
shoWs relation betWeen sigma and slope, Which shoWs that 
a slope falls Within the range +4 and —4 Which in turn yields 
a range for CTE thickness of +200 and —200 (based on 
multiplying by 52.5 as noted in the previous paragraph). 
Such limits are therefore used in formulating the tests shoWn 
in FIG. 4E. Note that in this example, the actual CTE 
thickness limits in the table of FIG. 4E are selected to be 
—l00 to +200 instead of —200 to +200 because, based on past 
experience in Wafer fabrication, Wafers that are center thick 
result in better quality product. Similarly, the limits on BSP 
in FIG. 4E are selected from experience, as being the upper 
bound of 2.4 and loWer bound of 1.6, because Wafers 
processed Within this range provide better results for sub 
sequent Wafer fabrication. 

[0038] Run-to-run, center-to-edge thickness based control 
of backside pressure for CMP radial uniformity optimiZation 
of an exemplary embodiment is implemented as folloWs. 
CMP uniformity is controlled by using optimiZed BSP 
adjustment from CTE thickness feedback and logic tests as 
shoWn in FIGS. 4F and 4G. Backside pressure is the control 
variable. CTE slope and R-square of CTE slope are the 
model’s outputs that are used from a current run as feedback 
information to optimiZe backside pressure setting for the 
next run. CTE slope is a measurement of radial non 
uniformity and R-square is used for decoupling the radial 
non-uniformity from gradient non-uniformity. Limit tests 
are ?rst applied to both of these responses as shoWn in FIG. 
4F, and the results Were passed into the logic tests shoWn in 
FIG. 4G to make a decision to increase or decrease backside 
pressure setting. The logic tests of FIG. 4G also take input 
from a limit test of backside pressure value to prevent 
making adjustment beyond safe operating limit. By using 
this method, the backside pressure setting is continuously 
optimiZed by the run-to-run controller. 

[0039] Note that the exemplary embodiment is imple 
mented on a Wafer that is being fabricated to contain 
tWenty-thousand read-Write heads, of the type illustrated in 
FIG. 4H. Speci?cally, the CMP process is performed on 
layer 410 Which is the ?rst Write pole layer N4, and also on 
layer 412 (formed of NiFe) and alumina layer 422 over 
Which the second pole layer 426 is later formed (in Which 
second Write pole 430 is shoWn). 

[0040] The CTE slope and R-square for the exemplary 
embodiment are obtained by performing CTE thickness vs 
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radius linear regression for every single Wafer using the 28 
point thickness measurements as described next. Speci? 
cally, the measurement data is received in pairs of indepen 
dent and dependent variables {(xi,yi): i=1, . . . ,n}, Wherein 
xi is the radius from the center of the Wafer and yi is the 
thickness of the uppermost layer in the Wafer as shown in 
FIG. 4B. The ?tted equation is Written as folloWs: 

y=bo+b 1x 

y is a predicted value of the thickness obtained by using the 
above equation. 

[0041] In one speci?c example, the slope b l and intercept 
bO of the model are calculated by using the folloWing 
equations, Wherein xi and yi are respectively the radius and 
thickness measurement at that radius, at a point i, and as 
noted above there are 28 such points in this example. 

kl || 

After calculation of bl and b0 from the 28 measurements, 
then 9, is calculated for each point i using the corresponding 
xi, using the equation: 

yAi=bO+blxi 

This value 9, is then used With the mean to obtain R-square 
as shoWn beloW. R-square is a mathematical term represent 
ing the proportion of variation in the response data that is 
explained by the regression model. 

Note that CTE thickness as used in the limit test of FIG. 4E 

is (—52.5*bl). 

[0042] Although the present invention is illustrated in 
connection With speci?c embodiments for instructional pur 
poses, the present invention is not limited thereto. Various 
adaptations and modi?cations may be made Without depart 
ing from the scope of the invention. For example, different 
Wafers can be planariZed in the manner described above. 
Moreover, although a single computer 220 is illustrated in 
FIGS. 2A and 2C, a number of computers may be used in 
other embodiments. For example, one embodiment uses a 
server computer to implement method 240 (FIG. 2B), and 
the server computer in turn is coupled to a GEM/SECS 
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computer located Within CMP tool 100 (Wherein the Word 
GEM stands for “Generic Model For Communications And 
Control Of Manufacturing Equipment” and the Word SECS 
stands for “SEMI Equipment Communications Standard”). 

[0043] The server computer of this embodiment is also 
coupled to a manufacturing execution system (MES), Which 
is responsible for control of the manufacturing process as a 
Whole (eg for How of Wafer cassettes and lots through a fab 
in Which the items of FIG. 2A are located). Furthermore, in 
this embodiment, metrology from tool 210 is ?rst stored in 
the database, and it is retrieved from the database by the 
server computer When computing the backside pressure for 
the next run. Also, in this particular embodiment, the server 
computer supplies the backside pressure to CMP tool 100 as 
a portion of a recipe for planariZing Wafer 232. 

[0044] In some embodiments, With Advanced Process 
Control (APC) run to run closed loop control, BSP helps 
improve Wafer non-uniformity WIWNU. The predicted pol 
ishing optimiZed back-side pressure (BSP) are estimated 
based on historical run to run center-to-edge uniformity 
(CTE) data. The predicted polishing optimiZed BSP Will be 
updated When feedback is available and it Will be used as 
BSP settings for every Wafer. APC With integrated metrol 
ogy can speed up the feedback of run to run control. With 
R2R CTE-BSP Control of one embodiment, the CMP 
WIWNU Was found by the inventors to have improved 
20-30%. 

[0045] Numerous such modi?cations and adaptations of 
the embodiments described herein are encompassed by the 
attached claims. 

What is claimed is: 
1. A system comprising: 

a chemical mechanical polishing tool; 

a metrology tool located adjacent to the chemical 
mechanical polishing tool; and 

a computer coupled directly or indirectly to each of the 
metrology tool and the chemical mechanical polishing 
tool, the computer being programmed to automatically 
supply to the chemical mechanical polishing tool a 
backside pressure determined based on the plurality of 
measurements from the metrology tool, Wherein the 
computer is programmed to automatically ?t the plu 
rality of measurements to a model of center-to-edge 
pro?le of a Wafer and automatically compute the back 
side pressure using at least one parameter from the 
model if an indication of ?t satis?es a predetermined 
limit test. 

2. The system of claim 1 Wherein the model is a straight 
line and to perform automatic computation, the computer is 
programmed to: 

automatically use at least (a) a slope of the line in the 
model When determining the backside pressure and (b) 
coef?cient of determination R-square of the model as 
the indication of ?t. 

3. The system of claim 1 Wherein the model is a straight 
line that approximates a pro?le betWeen the center and edge 
of a Wafer, and to perform automatic computation the 
computer is programmed to: 

automatically apply (a) at least a ?rst limit to coef?cient 
of determination R-square of the model When checking 
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that the predetermined limit test is satis?ed, and (b) at 
least a second limit and a third limit to a difference in 
thickness betWeen the center and edge as computed 
from a slope of the straight line. 

4. A computer for supplying to a chemical mechanical 
polishing tool a backside pressure determined based at least 
on the plurality of measurements from a metrology tool, the 
computer being programmed to: 

automatically ?t the plurality of measurements to a model 
of center-to-edge pro?le of a Wafer; and 

automatically compute the backside pressure using at 
least one parameter from the model. 

5. The computer of claim 4 Wherein the model is a line 
and to perform automatic computation, the computer is 
programmed to: 

automatically use at least (a) a slope of the line in the 
model, and (b) an indication of coef?cient of determi 
nation R-square of the model. 

6. The computer of claim 4 Wherein the model is a straight 
line and to perform automatic computation, the computer is 
programmed to: 

automatically apply (a) at least a ?rst limit to an indication 
of coef?cient of determination R-square of the model, 
and (b) at least a second limit and a third limit to a 
di?ference in thickness betWeen the center and edge as 
computed from a slope of the straight line. 

7. The computer of claim 4 Wherein the model is a straight 
line and to perform automatic computation, the computer is 
programmed to: 

(i) keep a current value of backside pressure unchanged if 
an indication of coef?cient of determination R-square 
of the model is less than or equal to the ?rst limit; 

(ii) keep the current value of backside pressure unchanged 
if a di?ference in thickness betWeen the center and edge 
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as computed from a slope of the straight line is Within 
a predetermined range betWeen the second limit and the 
third limit; 

(iii) decrease the current value of backside pressure by a 
predetermined amount if the indication of coef?cient of 
determination R-square of the model is above the ?rst 
limit and if the di?ference in thickness is beloW the 
second limit, Wherein the second limit is smaller than 
the third limit; 

(iv) increase the current value of backside pressure by a 
predetermined amount if the indication of coef?cient of 
determination R-square of the model is above the ?rst 
limit and if the di?ference in thickness is above the third 
limit Wherein the second limit is smaller than the third 
limit and if the current value of the backside pressure 
is loWer than a fourth limit; and 

(v) keep the current value of backside pressure unchanged 
if the current value of the backside pressure is greater 
than the fourth limit. 

8. A computer readable storage medium having stored 
therein a plurality of sequences of instructions, said plurality 
of sequences of instructions comprising instructions Which, 
When executed by a computer, cause the computer to auto 
matically determine a backside pressure based at least on the 
plurality of measurements of thickness of a Wafer, by: 

automatically ?tting the plurality of measurements to a 
line representative of center-to-edge pro?le of the 
Wafer; and 

automatically computing the backside pressure using at 
least a slope of the line and an indication of ?t of the 
plurality of measurements to the line. 


